Attenuation of cadmium-induced liver injury in senescent male fischer 344 rats: role of metallothionein and glutathione.
The influence of aging on the sensitivity of the liver to the acute toxicity of cadmium has not been studied previously in adult rats. In this study hepatotoxicity caused by a single sc injection of CdCl(2) was compared in 5-, 18-, and 28-month-old male Fischer 344 rats. Doses of Cd were adjusted on the basis of the mean lean body mass for each age group of rats, and liver injury was evaluated 24 h after treatment. Cd treatment produced substantial increases in serum alanine aminotransferase (ALT) and sorbitol dehydrogenase (SDH) activities in 5- and 18-month-old rats, whereas no significant increases were observed in 28-month-old rats. Histologic examination of representative livers from each age group confirmed the findings for serum enzyme activity; hepatocellular necrosis was observed only in livers from 5- and 18-month-old rats. The attenuation of Cd hepatotoxicity in senescent rats did not appear to be related to pretreatment levels of metallothionein or glutathione. Likewise, resistance to Cd could not be explained on the basis of metallothionein induction, which decreased as a function of aging. Thus, the mechanisms that account for the postmaturational decline in sensitivity to Cd do not appear to be associated with alterations in levels of the major factors that protect against Cd-induced hepatotoxicity.